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Pattern of resting site of sables in Daxing’an Mountains 
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Abstract: The use of resting sites of sables (Martes zibellina) was studied by radio-tracking techniques in Dax¬ 
ing’an Mountains in 1994-1996. The results showed that the males used 191 different resting sites, while females 
used 159 sites averagely in a year. The number of used resting sites varied among seasons, and the reuse index 
calculated for each individual in each season varied from 0.07 to 0.94. The reuse index was highest for males in 
autumn-winter. In spring the number of resting sites of females was significantly less than that of males. In sum¬ 
mer, both sexes used more resting sites. In winter, the reuse index was negative related to snow depth. The av¬ 
erage distance between consecutively used resting sites differed significantly between males (716 m, SD=479, 
n=^ 081) and females (455 m, SD=298, t=- 8.59, P<0.001). For males the average distance was the shortest in 
February-March and the longest in August-September, whereas the shortest distance was recorded in April-May 
for females. In spring and autumn-winter, most individuals used resting sites that randomly distribute in their 
home ranges. The standardized Morisita coefficient of resting site dispersion in the home range varied from 0.06 
to 0.50. In summer, the standardized Morisita coefficient of resting site dispersion in the home range varied from 
0.38 to 0.51. Furthermore, in summer, 72% of all resting sites used by sables were located near the edges of 
their home ranges. 
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vegetation for the humid and cool air in the north (41 
Introduction ° N), (Tong 1981, 1990, 1995; Gao 1987) with the 

elevation from 1 000 m to 2 000 m. Therefore, the 
The sables (Martes zibellina), rare fur-mammal, plenty of mammals (field vole, wild mouse, squirrel, 

belong to carnivore, and scatter in Northeastern Asia hare) and birds (hazel grouse, caper collie) was sig- 

continent, including Russia, Mongolia, Korea and nificant to the life of sables (Ma 1981; Gao 1987). In 

China, etc. Four subspecies, M. Z. princeps Birula, M. this paper, the pattern of resting sites for sables was 

Z. Linkouensis Ma Et Wu, M. Z. hamenensis Kiskida studied by radio-tracking techniques and GPS in 

and M. Z. altaica distribute in Xinjiang and north- Daxing’an Mountains of China, 

eastern China, (Ma 1981). 

The sables, the typical animal of sub-frigid zone Study area 
coniferous trees, were known as one of three treas¬ 
ures in Northeast for their furs. At present, the sable This research was conducted in a primeval forest 
was listed into the 1st class protected animals in (121°31'-121°5TE, 52°05'-52°20'N) in Aba River val- 

China. It mainly distributes in Daxing'an Mountains ley, Bei’an Forest Farm, Mangui Forest Bureau, in 

and Altai Mountain areas that have typical the northern Daxing'an Mountains, The main topog- 

snow-forest climate and are rich in animals and raphy of this area was lower mountain, plain, gentle 

slope and wide river valley, with elevation from 1 000 
- km to 1 500 km, and no accumulated snow. In this 
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research, the spot located in a tributary of rapids, the 
upstream of Aba River that is a part of Erguna River 
System. 

This area belongs to frigid and temperate zone 
continental climate and is the coldest in China influ- 
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enced by forest climate of Daxing'an Mountains and 
cold air from Siberia. Winter is very long whereas 
summer is short. It is in ice, snow and severe cold 
weather for half a year. The average temperature is 
between -4 °C and 6 "C. The maximum and mini¬ 
mum are 35 °C and -40 “C respectively. Frost-free 
period is 80-100 d. From late September to mid- April, 
this area is in frozen season. Larix gmelini is domi¬ 
nant species. The main tree species are Pinus 
pumila, Betula platyphylla , Pinus sylvestris, under the 
canopy, Rhodo dendrondauricum, Vaccinium 
viris-idaca and Ledum palustre are the representa¬ 
tive species of herbs. 

The fauna belongs to eastern Daxing'an Moun¬ 
tains subregion in northeast, and is rich in birds and 
mammals resources including Alces alces, Cen/us 
elaphus , Lynx lynx, Ursus arctos, Gulo gulo, Martes, 
Zibellina, Lepus timidu, etc. 

Materials and methods 

From 1994 to 1996, the sables were live-trapped 
by traps and wooden cages, and fed with wild ani¬ 
mals existing in study area. Trapped sables were 
collared with 12-25 g-radio-transmitter (AVM) and 
released on the capture sites. The sables were then 
located at the resting sites between 07:00-17:00, 
when they were mostly inactive. The positions of 
resting sites were measured by triangulation. The 
index of reuse of resting sites (R|) was calculated as 
follows: 

RfHDsITs) 

Where: Ds-numbers of different resting sites, Ts- 
total number of days (localization) when a sable was 
found in resting site. 

The index varies from 0 (the sable uses a new 
resting site each time) to 1 (the sable uses the same 
resting site continuously in the whole season). Each 
work year is divided into three survey seasons: 
spring (from March 16 to June 15), summer (from 
June 16 to October 15), and autumn-winter (from 
October 16 to March 15). 

The distribution of resting sites was analyzed in 
relation to an individual's home range. The home 
ranges were plotted by minimum Convex Polygon 
(MCP), using all active relocations and the first re¬ 
cord at each resting site during the inactive period for 
each season in every year. The distribution of differ¬ 
ent resting sites in a home range within a grid (200 
mx200 m) was calculated by using the standardized 
Morisita coefficient of dispersion (IP). The coeffi¬ 
cients, -1, 0 and 1, represent three cases respec¬ 
tively: the distribution is uniform, the distribution is 
random and is aggregated (clumped). 


Results 

Number and reuse of resting site 

The number of resting sites of all tracked sables 
varied through seasons, and reuse indices calculated 
for each individual in each season varied from 0.07 
to 0.94. The highest reuse index (R\) was 0.57 for 
males in Autumn-winter. In spring, numbers of fe¬ 
males were not more frequently than that of males 
for using different resting sites. Both sexes individu¬ 
als used more resting sites in summer than in other 
seasons (Table 1). 


Table 1. Average values of reuse index of resting 
sites and number of different sites 


Season 

Males 

Females 

Reuse 

index 

Resting 

sites 

Reuse 

index 

Resting 

sites. 

Spring 

0.30 

64.4 

0.48 

47.8 

Summer 

0.28 

87.8 

0.19 

98.8 

Autumn-Winter 

0.57 

74.0 

0.51 

74.0 


Note: Number of resting sites =Number of days in a season x 
(1-Reuse Index) 


However, the males and females tended to reuse 
resting sites more frequently during autumn-winter, 
and usually used their original resting sites. In au¬ 
tumn-winter, the reuse index varied from 0.44 to 0.56 
for females and from 0.37 to 0.67 for males in differ¬ 
ent year (Fig. 1). In winter, the reuse index was 
negatively related to the snow depth (Fig. 2). When 
the snow was deep, sables did not return to their 
original resting site. 
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Fig. 1. Comparison of resting sites reused indices 
between male female of sable 

Distribution and use pattern of resting sites 

The average distance consecutively used for rest¬ 
ing sites differed significantly between males (784 m, 
SD=445, n=801) and females (524 m, SD=287, 
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t=- 7.64, P<0,001). For males the average distance 
was the shortest in February-March and the longest 
in August-September, whereas for females the 
shortest distance was recorded in April-May (Fig.3) 



Fig. 2. Relationship between snow depth and reuse 
indices of resting sites for sables in winter 

In spring and winter, the most individuals used 
resting sites that randomly distributed in their home 
ranges. The standardized Morisita coefficient of 
resting sites dispersion in the home range varied 
from 0.38 to 0.51 (Table 2), and the most of the 
tracked individuals used resting sites, which were 
clumped. In summer, 72% of all resting sites used by 
sables were located near the edges of their home 
ranges. 

Discussion 

The sables are active in night and spend the day¬ 
time at resting sites. These sites are important for 
two reasons: firstly, sables have a long body and 
need to reduce heat loss, therefore, they choose the 
well insulted resting sites to get this purpose (Buskirk 


et al. 1989; Brainerd et at, 1995; Zalewski 1997); 
secondly, sables are medium-size predators and also 
can be killed by other larger predators (Lindstrom 
1995; Okarm et al. 1997). They should reduce their 
predation risk by choosing the most secure places. 
During the whole year, energetic factors and preda¬ 
tion risk are the main factors affecting the choice of 
type of resting sites used by sables. For other mus- 
telids, it has been proved that lower number of rest¬ 
ing sites with sufficient quality can decrease density 
(Beja 1996; Halliwell and Macdonald 1996) and also 
increase the intraspecific competition for this re¬ 
source. Therefore, the availability of resting sites has 
an important role in relation to overall density. The 
distribution of sites in the home range can minimize 
distance between the resting sites and foraging ar¬ 
eas. The reason why the number of resting sites for 
males was more than that of females probably was 
resulted in the larger home range of males. 

Table 2. Comparison of distribution of different rest¬ 
ing sites in individual sable ‘s home range calculated 
by standardized Morisita coefficient of dispersion / p in 
three seasons 


Sables 

Number of 
resting sites 


x 2 

d f 

P 

Spring 

F, 

27 

0.30 

33.19 

24 

ns 

f 2 

24 

0.40 

56.50 

41 

ns 

Mi 

27 

0.24 

107.71 

94 

ns 

Summer 

Fi 

29 

0.50 

109.55 

81 

0.02 

f 2 

38 

0.38 

45.37 

32 

ns 

Mi 

32 

0.51 

75.5 

42 

0.001 

Autumn-winter 

Fi 

23 

0.06 

41.35 

39 

ns 

f 2 

23 

0.50 

92.43 

58 

0.003 

Mi 

36 

0.50 

225.33 

146 

0.001 


Notes: F,: Female 1; F 2 : Female 2; Mi: Male 1; / p : standardized 
Morisita coefficient of dispersion; df degree of freedom; P-. P-value; 
x 2 : x 2 -test; ns: no significant. 



Fig. 3. Changes of the mean distance between the two consecutive resting sites for sables during 

two-month period in Daxing’an Mountains 
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